Polar Plasmodium falciparum lipids induce lipogenesis in rat adipocytes in vitro.
Previous studies have shown that 'toxic malarial antigens' released by Plasmodium yoelii can induce hypoglycaemia in mice and act synergistically with insulin in stimulating lipogenesis in rat adipocytes in vitro. In this study, it was shown that similar bioactivity could be detected in Plasmodium falciparum culture supernatant, and the molecular basis of this activity was further investigated. Boiled spent culture medium from P. falciparum cultures ('BS-Pf') (exclusively released into the culture supernatant when schizonts rupture) acts in synergy with insulin to increase lipogenesis in a rat adipocyte assay by more than 250% (P < 0.001). Control preparations prepared from non-parasitized erythrocytes grown under similar conditions had no effect (P < 0.001). While contamination with mycoplasma has previously been shown to interfere with the interpretation of data obtained with other molecules thought to be released from P. falciparum in culture, including those inducing TNF-alpha and NO production by macrophages, such contamination was unequivocally ruled out here. BS-Pf alone did not stimulate the lipogenesis in short-term assays (less than 4 h), while long-term exposure of rat adipocytes to BS-Pf alone (12-24 h) caused a stimulation of lipogenesis at a level comparable to that observed with insulin. Furthermore, lipogenesis-inducing activity was also detected in the serum of squirrel monkeys infected with different species of malaria parasites (P. vivax, P. falciparum and P. brasilianum). Preliminary biochemical characterization showed that the biological activity was found in the solvent-extracted polar lipid fraction of boiled supernatant of P. falciparum cultures. All the different polar lipid fractions, collected from silica gel column chromatography, showed a comparable lipogenesis-inducing activity. Enzymatic treatment by phospholipase C of the lipid fraction, which co-migrated with the phosphatidylcholine standard, showed that the activity of the fraction was associated with the 1,2-diacylglycerol (1,2-DAG) moieties released from polar lipids. When this exogenous 1,2-DAG was added to the adipocyte cultures (short- and long-term cultures), it induced stimulation of lipogenesis in rat adipocytes, while no lipogenic activity was obtained from bacterial polar lipids and 1,2-DAG isolated from unparasitized erythrocytes. The importance of these findings is discussed with reference to other toxic malarial antigens and also to the potential role of these molecules in the induction of hypoglycaemia in the severe forms of malaria.